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epithelioma has been met with also in the wo who work with arsenic,
in the preparation of sheep-dip, weed-kil lev, etc, fencer of the bladder
has been described as occurring amongst aniline-dye workers in
Germany and elsewhere ; /5-naphthylamine is thought to be the sub-
stance responsible. The occurrence of epithelioma following exposure
to X-rays is undoubted, and there have been a considerable number
of cases' amongst radiologists. Here also there has usually been
exposure for a considerable time, and the rays have a peculiar effect-
in producing damage to the tissues, which is long-lasting. Sarcomata
of bone have been observed among dial-painters, the agent used being
luminous paint which contains radium and mesothorinm. These
metals are stored in bone, which is thus exposed to all their radiations.
It is to he noted that in most cases malignant growth develops
in only a very small proportion of those who have been exposed to
the irritant, and also that a long period of time, often ten years or
more, intervenes between the first exposure and the appearance of
the growth. And another fact of importance is that the growth
may occur some years after exposure has ceased. Apparently the
irritation causes some essential change in the cells, which may, without
further irritation, result much later in malignant neoplasia. Those
clinical facts, taken as a whole, indicate that certain irritants have
a special tendency to give rise to cancer and this has been completely
established by experimental work.
The most fruitful discovery in experimental carcinogenesis was
made by the Japanese workers Yamagiwa and Jclnkawa, who showed
that the application of tar to the skin for a considerable period might
be followed by the development of epithelioma. This result was first
obtained with rabbits, but subsequent observations have shown that
these animals are relatively refractory whilst mice are specially sus-
ceptible ; this discovery led to further advances of high importance,
, There occur first of all thickening of the epithelium, then the formation
of papillomatous growths with thick cornified layers, and after a further
time epithelioma develops at the base; in some cases secondary
growths developed. It is to be noted that there are considerable varia-
tions in the action of different tars, some being relatively inert. Malig-
nant growths were produced in mice also by arsenic, pitch and
numerous mineral oils, both crude and refined (Leitch), by an ethereal
extract of soot (Passey), and by tarry substances prepared from
isoprene and acetylene by subjecting them to high temperature
(Kennaway). Endeavour was then made to isolate carcinogenic
substances in a pure state.
An important advance in this direction was made by the work of
Kennaway and his co-workers on the relation of hydrocarbons to
tumour growth. Of a large number of such compounds investigated
it was found that certain dibensajithracenes and some related com-
pounds were active in causing malignant growths. Epithelioma in
mice and sarcoma in mice and rats were readily produced by means